SUMMARY Basal pressure and relaxation of the lower oesophageal sphincter (LOS) as well as amplitude, duration and propagation velocity of peristaltic waves in the distal third of oesophagus were measured in 15 healthy adults (nine men and six women). A highly standardised technique was used employing manometric equipment including a low-compliance pneumohydraulic infusion system and a triple lumen recording catheter. After establishment of baseline manometry values the catheter was positioned with its distal orifice in the lower oesophageal sphincter. In 10 subjects 0.2 mg/kg body weight of morphine sulphate was then injected subcutaneously. In five others equal volume of saline was given. The manometric data were analysed blindly. Repeated manometric evaluations were carried out 15, 30, 45, 60, and 75 minutes after the injection. Morphine increased slightly LOS-pressure and significantly (p<0.001) decreased LOS-relaxation, the maximal effect occurring 30 minutes after the injection. Amplitude of peristaltic waves increased slightly but insignificantly, whereas propagation velocity and duration were uninfluenced. The results of this study suggest that pharmacologic doses of morphine influence normal function of the LOS and possibly the distal oesophagus. The role of endogenous opiates in this respect, however, awaits further studies. It is suggested that abnormalities in opioid neurotransmission may explain some of the non-specific oesophageal motility disorders.
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It has recently been shown that the oesophageal smooth muscles in addition to adrenergic and cholinergic nerves contain enkephalin immunoreactive nerves.1 Evidence has also been presented suggesting the existence of enkephalin (opiate) receptors in the lower oesophageal sphincter of the opossum.2 3 As endogenous opioid-like peptides (endorphins) have been identified in the central and enteral nervous system4 5 the physiological significance of these findings remains to be clarified.
Stacher et a16 studied the influence of a synthetic metenkephalin analogue, FK 33-824 on oesophageal motor activity in healthy humans. Their results support a role for enkephalins in the regulation of the oesophageal wave amplitude, duration and propagation velocity. The lower oesophageal sphincter was, howvever, not studied. The aim of the present study was (Fig. 2) . Oesophageal body contractions were recorded 5 0 cm and 10.0 cm above respiratory inversion point (approximately 2 5 cm and 7 5 cm above the LOS). (Fig. 1) . Amplitude of contractions (mm Hg) was measured from the oesophageal baseline to the peak of the complex. Duration of a contraction (seconds) was measured as the intervai from the upstroke of the complex to its return to the baseline. Propagation velocity (cm/s) between the tube openings located 100 and 5.0 cm above respiratory inversion point was calculated after measuring the time interval between the peaks of corresponding complexes (Fig. 2 ).
EXPERIMENTAL DESIGN
The recording catheter was passed transnasally into the oesophagus of a fasting subject and fixed as explained above throughout the study. With the subject relaxed on the examining table in the supine position, respiratory rate, pulse rate, blood pressure, pupil size and reaction to light as well as a subjective estimation of wellbeing were recorded. The volunteer was instructed to perform 10 dry swallows and 10 wet swallows (5 ml water), at 20 second intervals. Likewise, the duration of the complexes was longer in the distal position (Table 1) .
EFFECTS OF MORPHINE INJECTION
Lower oesophageal sphincter pressure increased slightly, although not significantly, after subcutaneous injection of morphine ( Table 2 ). The relative relaxation of the sphincter decreased significantly with maximum effect appearing 30 minutes after the injection (Fig. 3) . Linear correlation of sphincter pressure versus relative relaxation revealed a regression coefficient for dry swallows of -0-88 and for wet swallows of -0-83 suggesting that the decreased relative relaxation was at least partly dependent on the increased LOS-pressure. Absolute relaxation, however, also decreased as shown in (Fig. 4) . ude was not influenced Discussion n of the peristaltic waves Until recently it was assumed that the motility of the were not influenced by oesophagus and the gastroesophageal sphincter was ). No significant changes regulated mainly by the sympathetic and parasymrate, respiratory rate, pathetic nervous system. In addition, the role of I pressures. All subjects gastrointestinal hormones, especially gastrin, and ion 30-45 minutes after certain exogenous substances such as alcohol and all experienced various coffee has been discussed in this respect. Enkes and euphoria within 15 phalins representing a subgroup of endorphins are ter on.
found in high concentrations in neurones of the myenteric plexus of all parts of the gastrointestinal ION tract.8 They are known to act as neurotransmitters rs studied were uninflu-and possibly as circulating hormones, too. In the ion of saline during 75 oesophagus and lower oesophageal sphincter (LOS) is as reported in detail enkephalin containing cell bodies are found abunanges were observed in dantly. Their processes are part of the myenteric plexus which innervates the muscularis mucosa. Five distinct types of opioid receptors have been demonstrated in lower oesophageal sphincter of opossum. Our study showed that parenteral injection of 0-2 mg/kg body weight of morphine into healthy young adults significantly inhibited the relaxation of LOS. The effect was maximal at 30 minutes and was still present to a lesser degree at 75 minutes after the injection (Fig. 3) . In the distal one-third of the oesophagus the deglutative waves showed slight increase in magnitude but no change in duration or propagation velocity of waves between the two recording orifices situated 5*0 and 10-0 cm above the respiratory inversion. This may either be a direct influence of morphine on smooth muscle of the distal oesophagus or a compensatory response of the oesophagus to overcome a non-relaxing sphincter. The inhibitory effect on LOS relaxation was totally absent in the five subjects who were injected with saline.7 (Fig. 3) .
The divergent results of the present study when compared with others6 1011 may be explained by pharmacological differences of the administered substances. 
